Step-by-step key to Day 1 exercises.

Exercise #1: Retrieve the sequence of the BAC LB5-28F9 from GenBank

Address @http:,l',l'www.ncl:ui.nlm.nih.gu:uw'entrez,l'query.Fcgi?CMD=search&DE=nucIEDtide '

“\}\'U,I
q: ® ‘o SNuclec
Pubhled Wucleotide Protein Genome
Search | Mucleotide =] for |LB5-25F9 El Clearl
Lirnits P'r ey Sl (e History Cliphoard O
About Entrez Display || Summary ~| show: |20 »| Sendio MText -

E?ﬁEIEH:EDHdE 1 AC144950
elp | FAG Callicebus meoloch clone LBS-28F2, WOEREING DEAFT SEQUENCE
gi| 32441307 |gb|AC 144585 2|[ 3244 1307]

Entrez Tools

I 1: AC14498% Reports Callicebus moloch.. [gr32441307]

LocTs AC144933 £21500 hbp DITa linear HTG O03-JUL-2003
DEFINITICON Callicebus moloch clone LES-E23F2, WOREING DREAFT SEQUELNCE.
ACCESSION AC144933

VERIICON AC1449589 .2 GI:32441307
EEYWORDS HTG; HTGS PHASEZ: HTGI DRAFT.
SOURCE Callicebus moloch [(Dusky titi)

ORGANISH Callicebus moloch
Eukarvota:; HMNetazogg

Species information Mammalia; Euther ia;

Callicebus.

: Craniata; Vertebrata: Euteleostomi;
s WPlatyrrhini; Cebidae: Callicebhinae;



Exercise #2: Retrieve a subsequence 160000-221500 and reverse complement it

7 1: AC14495%. Calicebus moloch.. [g13244 1307

LOCTS AC1445959 221500 hp DITA linear HTG O03-JUL-2003

DEFINITION <Callicebus moloch clone LES-28F29, WORKEING DEAFT 3EQUENCE.

ACCESSICH 1

VERSICH

EE¥YWORDS

S0TRCE
CORGANISH

REFERENCE
ATTHORS

TITLE

JOURMAL
REFERENCE

ATTHORS

TTTT ™ Tie =t Sl A E



Exercise #2: Convert the extracted sequence to FASTA format

Entrez Fubhed Mucleatide Frotein Genome

| for| El Clearl

Presvienoex Histaory

j o WZIED vI send to IFHE vI Get Subsequence Features

s moloch. . [gu22441307]

LoCTs AC1445959 61501 hp DIA linear HTG 03-JUL-2003
DEFINITICN Callicebus moloch clone LES-28F2, WORKING DREAFT SEQUENCE.

ACCESSTOCON AC144533% REGICH: complement (160000..221500)

VERITICN AC1445939.2 GI:32441307

KEYWORDS HTG: HTGR PHASEZ: HTGRS DRLFT.

And save as a text document on your computer.

LIrriLs

Display ||FASTA v[ Show | 20

[T 1: AC144989 Callicebus moloch . [gi:324

>anl | posber | EE

CGCGGALTTCAG

HIEN B (M0

Sendto | IFiIe v|

HISIOryY
et Subsequence

)

2Xl|FT sEQUENCE

COTALAC AGELG Save in: I@ Desktop j ) & o -
GCTTTATTGEC LA My Documents =
CTTAGTCGGCACK
-J My Compuker
AGCRGEGGCTGE] JMy Metwark Places
TGTTTAGTGTGCS 1) 2004_03_24 - Lipid assay.ppt
GGGACLGAGTCCT I
TTCTGTGC AL LR '3 BAC_in_sequencing(M). xls
GTGAAGGCTCCC) T BioEditDoc. pof
TLAACATCACLASL T calore_alta_temp.pdf
ATGAGCCCAGTTY candidates hwrnan SMP. ppt
BATATTAGTARAL" [l cicna_ultra.zip
CTGETGALTALGY - '3 PiaA 2004 Registration Lisk,xls
GGCLGGCAALTC At [£] peAIUID4Participants, bxt
BARAATACARAAT
BARATCGCTTGAI H:
BACALGAGCHLAI ’ Cancel I
acccccaTeccc) [T
GCAGGCTCTECA
CCAGTGCTALLTI
ACAALGGTAALAT
AACTGTGCAALTI File name: I I V IYNA—ME . I_XT "I Save |
BARCACTGGCAAC

Save as type: I Document ﬂ Cancel |
GECGGATCACLAY -

Do AD D ATTA




Exercise #3: Find what coding sequences are present in your extracted sequence
Use Megablast

; @ hikkpe ffwiaa, mchi, nlm, nib, o [BLAST)
= BLAST

Pubhied Entrez BLAST it IRA Tax0normsy Structure
[nfi MEW 12 May 2004 BELAST 2.2 .9 has been released. Eead mare. .
Nucleotide Protein
« [Discontiguous megahlast « Protein-protein BLAST (blastp)
+ hlegahlast & PHI- and PSI-BLAST
o MNucleotide-nucleotide BLAST (blastn) » Search for short, nearly exact matches
¢ Search for short, nearly exact matches ¢ Searchthe conserved domain database
e Search trace archives with megahlast ar (rpshlast
discontiguous megahlast ¢ Search by domain architecture (cdart)
Translated Genomes
uide
. Tutu:uri:al « Translated guenws. protein database (hlast) e« Chicken, cow, pig, dog, sheep, cat HEW
» URL AP guide &« Protein queryws. translated database qdblastn) s« Ervironmental samples
o« Translated queryws. translated databasze « Human, mouse, rat
Download (thlast) * Fugu rubripes, zebrafish
* Insects, nematodes, plants, funai, malaria
Data ; e hlicrobial genomes, other eukanotic genomes
Documentation
Special Meta

oOUrCe Co

Search for gene expression data (GEQ BLAST) « Retrieve results by RID

Align two sequences thiZ2sed) & Getthis page with javascript-free links
Screen forvector contamination fdecScreen)

Immunoglobin BLAST (aBlast

Support




Exercise #3: How to run Megablast

7

=)

Hearch

L«

— ?rlgjnf'gﬁl;e ChDocuments and Sett Ei!u:uwae... |LOAD inPUt Sequence here
S

(FASTA format)

cet subzequence Fyom: I To: I

Choose database Inr j

Return aligrument =
enidpoints only

il BLAST! EY'R

since we know that our sequence is most closely related

) ~ to human, we limit the search to human entries only
Options for advanced hlasting

Litrdt by entres . -
T, | ot select fr@':'mﬂ sapiens [ORGM] B
cmﬂ*; filter W Low complexity ¥ Hufnan repeats [T Mask for lookup table only 7 Mask lower case

Expect. [10 a long word size makes searching more
efficient for long sequences
Word Size IEB vI g q




Exercise #4: BLAST Results for BAC sequence

Query: your BAC sequence - Subject: database hit

results of B g_,a%f’%ri

Subject accession #: look in the NUCLEOTIDE database
for information on these sequences (sse next page)

e-value: significance of the alignment.
Alignments with the lowest e-value are
the most significant. However,
remember that long alignments have
lower e-values

# BLAITI 2.2.92 [May-01-2004]
# Query: Callicebus mwoloch clone L

# Databsse: nr
# Fields: Query id, Subject id, % identizy{ alignment length, mismatches, gap openings, o. start, . end, =. st hit score
Callicebus gi|9625345| gb| ACO742035, 3 | 89.55 4517 320 110 47821 S5zZ525 35822 40565
Callicelhus gi|9625345| gkb| ACO74203 .3 20.85 1797 117 Z9 SzZ568z2 54324 40585 42379
Callicebus gi|960253458| glb| ACO74203.3 | §3.95 1883 13ia 37 43350 4519: Jlasl 33501
Callicebus gi|90253458| glb| ACO74203 .3 g3.74 1235 g4 33 46617 473E3 34520 35797
Callicelbus gi| 1738750 gkh|J02755. 1| HUIMAPOQA4E §9.22 30ae a0 o 20149 20450 3307 307 Je-105 3%a
Callicebus gi|22091457 | ref| NN 052968, 93.28 95z &0 5 45271 46247 371 1351 o.o 150z
Callicebus gi|22091457 | ref| NN 052968.2| S0.66 503 29 10 46617 47117 13581 1567 0.0 575
Callicebus gi| 22091457 | refj NH 052965. S6.55 11a 4 u} 14451 14566 55 170 Je—-46 200
Callicelbus 1| 22091457 | refj NH 0529065, 1z0 | a 45073 45192 173 29z Se-45 194
Callicebus gi|ev0vE3e | oghb| L EL=p a0 = 45271 daz47 371 1351 0.0 1502
3 RefSeq hits: this is a coding sequence (MRNA)
Callicebus i 49902035 gh| BCO74764. 1| A 93,25 g9 | ] 17a77 177a5 1z8z2 1194 de—-27 137
Callicebus gi| 5174773 | ref|NM 000432 .2 91.94 waw 53 4 19254 13353 Szz 1ZZa 0.0 10z7
Callicebus gi| 5174773 | ref|NM 000432 .2 | Qz.73 165 2 3 17803 17765 1 1a4 Ze—-539 Z44
Callicebus gi| 3174773 | ref | N 000452.2 Sa. 128 4 u] 15124 15251 183 290 de-53 ZZ3
Callicebus gi| 563319 gh| 10373 . 1| HUMAPOLTVE 91.95 Tos 51 & 19254 19958 & 710 0.0 10z7
Callicebus gi| 178778 gh| M14566. 1| HUMAPOQLIV 91.584 Taw 53 4 19254 19955 348 105z 0.0 10z7
Callicebus gi| 178778 | gh| M14566. 1| HUMAPOQLIV Sai 192 11 4 20149 20337 1108 1292 de-53 ZZ23
Callicebus gi| 178778 | gh| M14566. 1| HUMAPOLTV 41 116 3 u] 151356 15251 1 11a Ge—45 Z06
Callicebus gi| 178758 | gh| M13654. 1| HUMAPOLAE .95 Tas 51 & 19254 19955 459 1163 0.0 1027
Callicebus gi| 178758 | gh| M13654. 1| HUMAPOLAE /96,55 128 4 u] 15124 15251 100 227 4e-53 ZZ3
Callicebus gi| 178758 | gh| M13654. 1| HUMAPOLAE as 101 5 u] 17665 17765 1 i01 Se-36 166
Callicebus gi|28771|emb| X02162 .1 | H3AFPOAIE/ 20.53 aa5 53 g S427 6037 287 947 0.0 213
Callicebus gi| 283771 |emb| X02162 .1 | HIAPOAT 21.03 156 5 2 4633 4342 129 283 Ze—-55 231
Callicebus Fi| 4557320 ref|NM 000035.1] 20.30 a3 53 g Sq27 o035 239 [=1=0 0.0 915
Callicebus ¥i| 4557320 ref|NM 000035.1| 91.03 154 5 2 4533 4542 g1 235 Ze—-55 231
rallirehn= i TR an |0 [ 53 a c477 ANAS -y a7a nn q1e




Exercise #4: Find out what are the genes present in your BAC sequence by lookin in the “nucleotide” database

Qw0 NEBLE |«Cm

inks & WY Times ] Corriere (@] Yahoo! J4PAN & LBLmal = PubMed || GUTghe

< X3 .
feIﬂCBI PN SNucleotide

Sgar.;thucleutide

Ilimd—se i b e M—t=ils

\ search the nucleotide database for the

accession # found in your BLAST search

Xfer

SNucleotide

Entrez Fubhied L 3 Frotein Genome Structure

Searc:thuE:IEDtide j forl El Clearl

Lirnits Freviewdndex History it

Display ||default j Shnw:lzn vl Send to ||Fi|e vI Get Subsequence | Features

7 1: NI 000482 Home sapiens apol.. [ar5174773]

LOCTS NN 00043E 1466 bp BN L linear FREI zZ0O-DEC-2003
DEFINITION Homo =Sapiens apolipoprotein A-TIWV (APOLE) , mEBENL.
ACCEISTION NN 00043E

VERITOW NN 00043852 .8 GIL:5174773
EEYWORDS
SOURCE Homo sapiens [(human)

QORGANIZHM Homo sapiens
Eukarvota; Meta=zoa: Chordata: Craniatar; Vertebratar Euteleostomi:r
MHammalia: Eutheria: Primates: Catarrhini: Hominidae:; Homo.




Exercise #5: Use Bl2seq to locate the intron-exon boundaries of your predicted coding sequences

(TIP: work with multiple browser windows to copy and paste information)

@ http: /sy, mebi. nlm. nib gov/BLAST)

-

Pubhed
Irfio

Contributars

Education

guide

BLAST

Taxononmy Structure

Protein

Frotein-protein BLAST (blastp
PHI- and PESI-BLAST
Search for short, nearly exact matches

Search the conserved domain database
(rpshlast

Search by domain architecture {cdarf

Genomes

Chicken, cow, pid, daog, sheep, cat NEW

Entrez BLAST ]
HEW 12 May 2004 BLAST 2.2 .9 has been released. Eead more.
Nucleotide
o Discontiguous megahlast .
« hegablast .
¢ NMucleotide-nucleotide BLAST (hlasin) .
&« Search for short, nearly exact matches .
« Searchtrace archives with megahlast or
discontiguous megablast .
Translated
» Translated queryws. protein datahase (blastd .
o Protein queryws. translated database dblastm -

Special

L)

Translated quern ws. translated database
ithlastd

Search for gene expression data (GEDQ BLAST) .
Align two sequences thiZ2sed) -
Screen for vector contamination MWecScreemn)
Immunoglobin BLAST (aBlast

Meta

Environmental samples

Human, mouse, rat

Fugu rubripes, zebrafish

Insects, nematodes, plants, fungi, malaria
Microbial genomes, other eukarvotic genomes

Retrieve results by RID
Get this page with javascript-free links




Exercise #5: Compare your BAC DNA sequence with the sequence of the human APOAS5 cDNA

blastn is the program to compare DNA to DNA

Pro Iblastn "I M@antﬁpplicablej

Parameters used in BLASTHN program only: )
R dfor a match:|1—Pen alty for a mismatl:h:[ R modify these parameters from the default

settings to obtain sequence alignments
_ surrounding intron-exon junctions
Im Use Mega BLAST Strand option |Both strands >

&
<

Open gap I 3 and extension gap I 1 penalties
gap X_drOpOEIED expect |1 0.0 word size |11 Filter M Ali9”=|__

Sequence 1 Enter accession or GII or download ﬁom@e PO_BACHar Exercisel s Brazﬁe_. |

or sequence in FASTA format ﬁ’om:lﬂ to:lﬂ
=

your BAC sequence file

one of the RefSeq accession numbers from your Megablast

L4
Sequence 2 Enter accession or IINM_DEEBEE or download from file | Browse... |

of sequence in FASTA format from: ofl |1

Align Clear Input




Exercise #5: Use Bl2seq to locate the intron-exon boundaries of your predicted coding sequences

Intron-Exon junction rule: exonl | GT:- AG | exon2

BLAST 2 SEQUENCES RESULTS VERSION BLASTN 2.2.10

Sequence 1 gnl]pgaberk]T022-28F9:¢c221500-160000 Callicebus moloch clone LB5-28F9, WORKING DRAFT
SEQUENCE Length 61501 (1 .. 61501)

Sequence 2 gi 22091457 Homo sapiens apolipoprotein A-V (APOA5), mRNA Length 1889 (1 .. 1889)

Intron sequences are in
the intron)

Exon 3
Query: 45065
Sbjct: 165

apolipoprotein AV 50

Query 46201
Sbjct: 1305
Exon 4

Query 46601
Sbjct: 1360
Query: 47075
Sbjct: 1825
Exon 2

Query: 44451
Sbjct: 55

apolipoprotein AV 13

Query: 44511

Sbjct: 115
apolipoprotein AV 33
Exon 1

Query: 44265
Sbjct: 1

apolipoprotein AV 1

bold and red. Look for consensus splice sites: GT-intron-AG (GT and AG are part of

cccaggagcctgaaagacagccttgagcaagacctcaacaatatgaacaagttcctggaa 45124 4 your BAC sequence

PEEE TRRRRnnn e e e e e e e e e e el
cccgdgaccctgaaagacagccttgagcaagacctcaacaatatgaacaagttcctggaa 224 +—— human APOAS cDNA

P ATL KD SLEQDILNNMN K F ‘! E ‘\\\\\\\\\

........................................................ human APOADS protein sequence

e eeeerner 0 reee e e e e e e e e eeee 1
cattcaccaggctttgcaaacccagcctcccagtgctcatttgggaatgctcatgagtta 1364

artgctcctttcaag ————— gggagtagggagggagaaaggcaccatgcatgtgggtga 46655
¥l

L L NN RN N NN RN RN RRNNNNRRRRANNNANY
agttactccattcaagggtgagggagtagggagggag-—-aggcaccatgcatgtgggtga 1417

gaagcctagacttctggctcaaatgaattagatgtttatgatagaa 47120

PR e e e e rreer eeerre e i
gaagcctagacttctggctcaaatgaaatagatgtttatgataaaa 1870

c;!Lgttttcggccacccaggcacggaaaggcttctgggactacttccgccagaccagcg 44510

PEEEEEEEE e e e e e e e e e e e e e e e e e e e e veee el
cagcgttttcggccacccaggcacggaaaggcttctgggactacttcagccagaccageg 114

S A FS ATQARIKSGZFWDYF S QT S

gggacaaaggcaggatggagcagatccatcagcagaagatggctcgtgaacccé!é 44566

PEEEEEEEEEeeer beeee e e e e e e e e e e e e e e e e e e et
gggacaaaggcagggtggagcagatccatcagcagaagatggctcgcgagcccgeg 170
G bKGRVEQI HQ Q K M AR E P A

v

agcagacaatggcaagcatggctgtcgtgctcacctgggctctggctctcctctcag 44321

teeer  reeeeereneeneee e teeneeneee e e e e e e e e ey e ot
agcaggtaatggcaagcatggctgccgtgctcacctgggctctggctettctttcag 57

M A AV L TWALA ATLTL S



Exercise #6: Use EXTRACTSEQ to extract the sequence of your predicted C. moloch APOA5 cDNA
bioweb.pasteur.fr/seqanal/interfaces/extractseq.html

EXTRACTSEQ : Extract regions from a sequence (EMBOSS)

Reset | Punexiacises @ your email here your e-mail
(@ =required, * = condittonally required)

Input section

@ zequence -- any [single sequencel (-srouence’ s

1 the name of a [@‘\My DocumentsiDarnobaF0_BAC far Exercise 1.4t Bro

2. orthe actual data here; =

(sequence format)

[Reiurn to the main part with your favarite browser's Back funciion]

enter the exon containing intervals here

Requi ection

the file “outseqg.out”
idns to extract (eg 4-57,78-94) (-regions) —— contains the extracted
sequence (text document)

[Reiurn to the main part with your favarite browser's Back funciion]



Exercise #6: UseGETORF on your EXTRACTSEQ output to verify that the cDNA you extracted
contains an intact open reading frame




Exercise #7: Retrieve the human APOAS protein sequence . There are several ways to do this:
1. You can find that information in the GenBank (nucleotide database) page for the mMRNA accession #: look for RefSeq product, this is the protein
sequence accession number

Pom Ll LLllm e

cog 15..1109
fogene="RPOAST
fnote="regeneration-associated protein 3: apolipoprotein
AS:
go_ function: lipid binding [goid 00082823] [ewvidence IEA]:
go_process: lipid transport [goid 0006863] [evidence IEA]™
focodon starts=

fproduct="" "
fprDtEin_i =MNE 343200.1"
fdh Href='r gz2orr

fdb:xref="GeneID:116519"
fdb_xref=”LDcusID:116519”

fdb_xref=”HIH:EDESEB”
Ftranslation="MAAVLTWALALLIAFSATOARKGFUDYFIQTSGDEGEVE QTHOOD

2. You can query the ENTREZ gene database with the mRNA accession # (http://www.ncbi.nim.nih.gov/gquery/qquery.fcai). Look for
results in the “Gene” section.
Open the gene page and for the NP_xxxxxx accession number

Entrez Gene L

1t e d Mucleaotide Frotein Genome Structure

| for| Clearl

Lirnits Presviewlnoex Histary Clipboard Details
Display | Graphics jShuw:lE vI Sendto [ Text -

I 1: APOAS apolipoprotein A-V [Homo sapiens|
FenelD: 116519 Locus tag HGWC 17288, WL 6063268

Transcripts and products: (shown on reverse complement genome) Eefbeq below
HC_000011

116200236 ] 7738 ]

I3,
HH_ 52965

HFP_443200

B - codina reaion B - untransloated reaion


http://www.ncbi.nlm.nih.gov/gquery/gquery.fcgi

Exercise #7: compare the APOAS5 cDNA sequence of your BAC and of human protein:

_—\( blastx is the program to compare a DNA sequence to a protein sequence
F Iblasbc 'I Il,'am‘xlEiLOSUMEZ 'I

roatratmn

Parameters uzed in BLASTH program only:

Reward for a matl:h:l Penalty for a m.ismatch:l

Im Use Mega BLAST Strand option |NatApplicakle ~|

Open gap I1 1 and extension gap I1 penalties

gap %_dropoff |5|:| expect |1 0.0 word size |3 Filter ™

sequence 1 Enter accession or GII or download from | your cDNA

or sequence in FASTA format ﬁom:lﬂ 1:-::-:||:|
=]
_ [
sedquence 2 Enter accesst ch(tr]' | ian pr@ﬁ@lﬂﬂiﬁ@# ) Browse... |
o sequence in FASTA format trom:iu ’M'II'
=]
[

Align Clear Input




Exercise #7: Blastx alignment of Callicebus and human APOA5

Soore = 676 bits (1745), Expect = 0.0
Identities = 340/363 (93%), Pozitives = 352Z2/363 [926%) . id ch
Frame = 43 aminoacid change

with a chemically different aminoacid

ouery: 13 MAV L TWALALLSAF 3 ATOQAREGF WD YFROTIGDEGENEQTHOOEMAREPASLEDSLEQD 197
MA VLTWALALLSAFIATOQAREGFUDYTF QT3GDEGR+EQIHOQOEMAREPL+LEDSLEQD
Sbhjct: 1 MAAVLTWALALLSAFSATOARKGF WDV F3QT3GDEGRVEQIHOOEMAREPATLEYGLEQD 60

Query: 195 LNNMNEFLERLGPLAGIEAPRIPREPVGMROOLOEELEEVRARLOPHMAEALHELVGWNLE 377
LNNMNEFLE+L PL3G3EAPR+P++PVGHE+OLOEELEEV+ARLOP+MAE
3bjoct: Al LNNMNEFLEELEPL3GIEAPRLPODPVGNREOLOEELEEVELARLOPTHABAHELVGUNLE 120

Query: 3786 GLREOOQLEPYTHDLMEOVALRVOELQEQLEVVGEDTEAQLLGGVGEARAKLLOELQIRVVHHE 557
GLEOOLEPYTHDLMEOVALRVOQELOQEQLRVVGED TEAQLLGGY EL "ALLQ LOSEVVHH
Zbjct: 121 GLEOQLEPYTHDLMEOVALRVOELQEQLEVVGED TEAQLLGGVDEAWMALLOQGLOQIRVVHE 130

cuery: 553 TGRFEELFHPYAESLVAGIGRHVOQELHRSVAPHAPASPARLSRCVOVLSRELTLEAKALH 737
TGRFEELFHP Y AESLVIGIGRAVOELHRIVAPHAPASFARLSRCVOVLSRELTLEARALH
3bhjct: 1831 TGRFEELFHPYAESLVAGIGRHVOELHRSVAPHAPASPARLSRCVOVLIRELTLEAKALH Z40

Query: 738 ARIQONLDOQLREELIRAFAGTGAEQGAGPDPOMLSEEVRORLOAFRODTYLQIAAFTRAT 217
ARTOONLDOQLREELSRAFAGTG E+GAGPDPOMLIEEVRORLOAFRODTYLOIALFTRAT
2bject: 241 ARIQONLDOLREELSRAFAGTGTEEGAGPDPOMLSEEVRORLOAFRODTYLQIAAFTRAT 300

Query: 2183 DOETEEVOQOOLAPPPPGHIAFAPEFGOMNDSDEALSELQARLDDLWED ITYSLHDOGHSHL 1037
DOETEEVOQOOQLAPPPPGHIAFAPEF Q D3 K L3KLQARLDDLWEDIT+SLHDOQGHIHL
Shjct: 301 DOQETEEVOQOOLAPPPPGHIAFAPEFQOTDIGEVLIELQARLDDLWED PITHSLHDOGHIHL 360

Cuery: 10983 GEP 1106
=+F

_ aminoacid change
Abject: 361 GDP 363

conserved with a chemically similar aminoacid
aminoacid (for example, negatively charged
with negatively charged)



Exercise #8-11: design PCR primer for resequencing exons

Primers to amplify exons for resequencing of clinical samples

* Primers need to be designed in the intronic sequences surrounding the target exon.

» The goal is to pick primers that will only amplify the target region and not other parts of
the genome.

» This is largely achieved by avoiding picking primers in repetitive regions of the genome.

» Because of poor sequencing quality near priming sites, it is good practice to design
primers at least 30-50 bp away from the exon.

O jexon| OO

primer design:

. repetitive sequences

[]
(various types)
]

good



Exercise #8: retrieve the sequence of LXR-alpha exon 4 and of its 2 surrounding introns.

Use the ENSEMBL genome browser: www.ensembl.org/

=earch IAII j indexes for.

Display up to | 20 orrmat
FOREREDEY
a|t3"';'h'1513: [Help with A% query syntax]

1 matches in thene index [ﬁrlst 5 matches shown]:

1. Ensembl Gene: EN=ZE000000254.34

Ensembl gene ENSGO0000025434 has 2 transcripts: ENSTO00003447 15, EMSTOO000293543
Oxysterols receptor LiR-alpha (Liver % receptor alpha) (Muclear orphan receptor LiR-alpha). [Source: Uniprot/SWISSPROT, Acc:(13133]
The gene has the following external identifiers mapped to it:

G0 GO:0003707, GO:0004837, GO:0005634, GO:0003713, GO:0006355, GO:0003700
HUGD: MR1H3, 7966

LocusLink: 10062

Pl Ihl: BO2423

protein_id: AAHOEE19.1, AALFHE5E.1

RefSeq: MP_005654, Mk 005693

Uniprat/SWISSPROT: NEH3I_HUMAN, 0113133

http: ddaewiw ensemblorgB0/Homo sapiens/geneview?gene=ENSE00000025434

1 matches in the Mus musculus Gene index [first 5 matches shown]:

1. Ensembl Gene: ENSIMUSGO0000002105

Ensembl gene ENSMUSG00000002108 has 1 transcript: ENSMUSTOO000002177

Dxysterals receptor LiR-alpha (Liver X receptor alpha) (Muclear orphan receptor UeR-alpha). [Source: Uniprot/SWISSPROT, Acc: C90YS]
The gene has the following external identifiers mapped to it:

EMBEL: AJ132601, ANZ2E00, AJ132589, AFOS57 45

LocusLink: 22259




Exercise #8: retrieve the sequence of LXR-alpha exon 4 and of its 2 surrounding introns.

Transcript Structure

1: ENSTOODODZ58543 [Transcript information]
Z2: ME1H3 rensToooooza47451  [Transcript information)

[Protein information]

[Protein infarmation]

Features ¥

[Exon information)

there are 2 alternative
spliced forms of LXR-
alpha, also called
NR1H3

HP_SE3E51
Enserbl krnown trans

HP_S&95249
Enzerbl knoun trans

ENCSTON 000295543
Enzerb]l nouwel trans

HAOD
Enserbl knowm trans

HR1H3

Enzerbl kpnown trans Enzerbl known trans

il 30.57 Kb Jin-
A
ACPZ
Enserbl known trans
Intran 7-8 11 1 47246154 47245387 234 bp gLotogUsdyRUIOUCRatUOORSERc . ... ... . coctoaactobobboggt
g2 EWNSE00000713314 11 1 47246388 47246432 g5 ij ACCGECCCAAC G TGCAGGACCAGC TCCAGGTAGAGAGGC TGCAGCACACLT]
CCCTGCATGCC TACGTCTCCATCCACCATCCCCAT
Intron B-9 11 1 A7246483 47246676 194 bp gtgagrctooccatggbgbiooiih. ... .. .. gtgtttgbotototo
g9 EMNSEODDD1 215906 11 1 A7 2ABRTT 47 24R965 289 bp GACCGACTGATGTTCCCACGGATGCTAATGAAACTGGTGAGCCTCCGGACK
GTCCAC TCAGAGC ARG TG TTTGCAC TGO GTC TGO AGGAC LA AGCTCCCE
TCTGAGATC TG GGATG TG ACGALTGAC TG TTC TG TCCCCATATTTTC TG
CEGATGGC TGAGGCC TG TG T C TCC TAGAA G TG GALC AGAC TGAGN L
TTCC TG EAGC TG AL GGALGATCCTCCCG TG ATTAAAAGAGAGTC
3' downstream saagyottgogagttttgtygotactgagoagt gyagocctogotaqcac .
sequence
Display |25 bases either side of intron. Wiew full intron sequence [R——
KEY: -Upidownstream regian . —— . . _ SeleCt
Intron sequence Display |50 bases of &' 3' flanking sequence. “iew only exon sequence [T

-LITR region

[ Redraw P ‘Redraw”



Exercise #8: retrieve the sequence of LXR-alpha exon 3 and of its 2 surrounding introns.

Length Sequence

Intran 2-3 11 1 47237387 47237317

gtaagottoattocatoooctotooootgagoocagacogoagyotocacgootoctgtad
gaatcagootocttoattacctgocttottoot oo toocagayagoagtocagagtoatt
cttagtogtgottgootooogoooagatcacctotococtggttocagb oo ggooott
gragyoaccogoctaytoctoccragytotyyat ttyot ot agagagt CyyC cage tgag
tgottacootgototgyotttgaagagttttatotgatototgaaatgoatacactooad
CoCCCCasAgygacaagyattaacatcttoat ttasagUt ot Jagat gL aagaaactacs
agtgactagtoctagotagagococacacayactotagyytoccasaagootgado togoac
tttgotgooototaagyytgyguataagtttgoagt ttoocago tagyac ot ggoogt
gyagoogyyatyyyyoctyagacceocttytgoototo bttt gyagotoag

L TC TGO GETGGAGC TG TGGAAGCCAGGCGCACAGGATGC AAGC AGCCAGGCCCAGGGAG
GCAGCAGCTGCATCC TCAGAGAGGARGCCAGGATGCCCCACTCTGCTGGGEETACTGCAG
GEGTGEGECTGEAGGC TGO AGAGCCC A AGCCC TGO TCACCAGEGCAGAGCCCCCTTCAG
ARCCCRACAG

gtaggagottotyyyt ttgyagyagytagygytocagattocagytoctygatctggas
gaggttoct gyttt ttactttatatataatotoatyyt taagt toagagyot Lt ag
agotaactaaatotgactyatctaagtgtyaattttgtototagyoct ot gagoctos
ctttoottghttataaaatgyasataaaaattatyyttgioataaguatcagtgoataca
asagyotoatacagtacctagyaacataatyyoacttggoasatgagyyotactottotos
tasaagagagactyyagtttytatastgaagygyaat gaagytcactgagt oo cagooos
gtogotgagtoagyyagaacatgatgtttttoctoggyygagaye gt taagoact oo
tgtatooag

3  ENZSE00000539256 1 1 47237918 47233106

Intron 3-4 i 1 47233107 47233535

copy these sequences to 1 text file and save on your desktop




Exercise #9: use RepeatMasker www.repeatmasker.org/cgi-bin/WEBRepeatMasker to identify repeats in your sequence

Systems
Biology  RepeatMasker Web Server

Eepeathdasker screens DA sequences in fasta format agamnst a ibrary of repetitive eletnents and n
as a table annotating the masked regions.
Eeference: & F A Smit & P. Green, unpublished data. Current Version: 2.0.2

Checl: Current Dueue Status

Basic Options

Latge sequences will be queued, and may take a while to process.

Enter the file to process:l Browse. . |

your sequence

sfULtocttgyyyytttttactttatatataatctcatyyitaagitcagagyoct ttag
ajoctaactasatctgactgatctaagigigaattttghototagyoctttotgagoctea
ctttocttgtttataaaatggaaataaaaattatggitgiocataagyyatcagtgoatata
aaagyoctoatacagtacctagaacataatggoacttgyoaaatyayyyotactottotea
taaaagagagactygagtttgtataatgaagygaat gaagytocactga e (et
grygotyagtocagyyagaacatgatgtttttocto gttgaagcactttcc:ﬂ

Selectreturnf t ™ htel ¢ tar
method: ™ html © email [Your email address

it Seqguence |

Ctyggtttggagyagytagyyyytecagattiocaggtoctgyatctggas ﬂ

output options
Advanced Options

Speed S ensiti h ¢ qmu::k & default ¢ slow

DA soi Hurnan |



http://www.repeatmasker.org/cgi-bin/WEBRepeatMasker

Exercise #9: RepeatMasker results for human LXR-alpha intron 2/3, exon 3 and intron 3/4

Repeat Annotations:

3W  perc perc perc  QUEery

score  diwv. del. ins. SEqUEnCE hegin end

377 29,1 15.7 0.0 Unnamedlequence 157 290
2300 9.6 0.7 0.0 Unharwed3iequence G244 1115
Masked Sequence: \

position in query

matching repeat position in repeat

[left) repeat clazss/family bhegin end [left) ID
[971) + MNIEhL SINE/MIER 106 260 (5 1
[146) + LAlu3x SINE/Alu 1 294 (18] 2

\ repeat type

position of the repeat within the sequence

FInnamedsequence
GTGAGGAGCTTCTGGGTTTGGAGGAGGTAGGGGTCCAGATTCCAGGTCCT
GEATCTGGAAGAGGTTCCTTGG GGG TTTTTACTTTATATATALATC TCATG
GTTAAGTTCAGAGGC TTTAGAGC TAAC TALLTC TGACTGATC TALGTGTG
a4 T T T TN NN NN I M I M M P L L LT LT T
MMM NN I M I M M P P L L LT LI T
M M M T T I I M M M M A TC TTC TC A
TAAAAGAGALGACTGGAGTTTGTATAATGALGGGALATGALAGETCACTGAGT
GUCCAGGGCAGTGGCTGAGTCAGGGAGLACATGATGTTTTTCCTCGGGGEG
AGAGCGTTGAAGCACTTTCC TG TATCCA AGATCCEGTCCACAAAAGCGGA
AARRGEGGECCAGCCCCCARAA TGO TGEEGALCGAGC TATGC AGCGTGTGET
GEEGACALGGCCTCGGGCTTCCACTACAATGTTCTGAGC TGO GAGGSC TG
CAAGGGATTCTTCCGCCGCAGCGTCATCALGGGAGCGCACTACATCTGCC
ACAGTGGCGGCCACTGCCCCATGGACACCTACATGCGTCGCALGTGCCAG
GAGTG CGGCTTCGCARATGCCGTCAGSCTGGCATGCGGGAGGAGTGTGL
GTTTCTGGGGCTGEAGTGEGGALAGAGGC TGAGGGGALAGAGGGGGCCAGS
GTGTGACCCARLACAGGTGCCTGALC TTGCAGGGGC TAACTGATCCCTAL
GTATGGATCCCAGTATCTTTC T MMM MMM NN LT
MMM NN I I N M M M I L L LT LI BT
MMM NN I I N M M M I L L LT LI BT
MMM NN I I N M M M I L L LT LI BT
MMM NN I I N M M M I L L LT LI BT
MMM NN I I M I M M L I LT LI LI BT
MMM R TTC TTGCC TTTACCCAGTGC TGTC TGS TTTTCT
GEAGCCCCAAACCACCCCCTTTGCCCCATCCTTCCCTCCTGTCTTTCCCC
CACCCCCTTGCCCCATCCTTTCCCCATC TGO TCCCTTCC TCATATTTGGEC
CCTGTCCTTAG

exon sequence

N

masked repeat



Exercise #10: Use Primer3 frodo.wi.mit.edu/cgi-bin/primer3/primer3_www.cgi
to design primers to amplify your exon-containing sequence

Primer3 disclaimes

pick primers from a DA sequence cautions

Paste source sequence below (0'-=3', stnng of ACGTNacgtn -- other letters treated as I -- numbers and blanks ignored). FASTA
sequence (vector, ALTTs, LINEs, etc.) or use a Misprirning Library (repeat ibrary): | MOMNE j
GCCCAGGECAGTGECTGAGTCAGEGAGALC ATGATGTTTTTCCTCGGEGE ﬂ

AGAGCGTTGAAGCACTTTCCTGTATCCAG) AGATCCGTCCACARRAGCGGA YOU can mark the boundary of the exon
BAARGGGGCCAGCCCCCARRATGCTGGGGRACGAGCTATGCAGCGTGTGT  junction in the sequence with [ ] o
GGGGACALGGCCTCGGGCTTCCACTACAATGTTCTGAGCTGCGAGGGCTG  tor axon resequencing, leave 50 extra
CAAGGGATTCTTCCGCCGCAGCGTCATCAAGGGAGCGCACTACATCTGCC | both sides
ACAGTGGCGGECCACTGCCCCATGGACACCTACATGCGTCGCALGTGCCAG ases on

GAGTG] TCGECTTCGCARATGCCGTCAGGC TEGCATGCGEGAGEAGTGTGL ﬂ
v Pick left primer or use left [ Pick hybridization probe v Picl right pritner or use right
primer below, {(internal olige) or use olige below. prmer below (3'-=3" on opposite

strand).

General Primer Picking Conditions

Prirner Size  Min: [18 Opt: |20 Mfase |27
Primer T Min: [570  Opt [B00  Max [630  Max Trm Difference: |1 ao.0

Product Tm Min: | Opt: | bfas Ii

Primer GC% Min: [200  Opt: | Max [500

Masz Self Complementarity: W Mazx 3' Self Complementarity: W default parameters are
M #17s: [0 MaxPoly-X S normally good

Tnside Tarset Penalty: Ii Chtside Target Penalty: IIIIi oet Inside Target Penalty t

First Base Index: |17 CG Clamp: IIIIi

calt Concentration: W Annealing Oligo Concentration: W (Mot the concentration of ¢

W Liberal Base [ Show Debuging Info M Do not treat ambiguity codes i hbranes as consensus
Fick Prime? Feset Form |




Exercise #11: Use BLAST for short, nearly exact matches (see BLAST page)
to verify that your primers are unique in the human genome

’
CAGTGECTGAGTCAGEGAGH
CTTTCCCCTCAGCCTCTTC
mearch
you can BLAST forward and reverse primers at once
Set subsequence me:l Tu:u:l
Choose database Inr j
el BLAST! g wese
N
’

{Jptions for adwvanced hlasting

Limit by entrez I ot selectf'rQ: Homao sapiens [ORGN)] =

Choose filter [T Low complexity [T Human repeats [T Wlask for lookup table onty [T Mask lower cage

these parameters are optimized for short sequence matches:

» short sequences have higher expect values even for perfect matches

» word size 7 (default value is normally 11) facilitates identifying short
sequence matches

Other advanced




Exercise #11: Inspect BLAST output: you want to see that your primers only hit your target region

SJcore E
Sequences producing significant alignments: (hit=) Value
gi| 21622769 | gh| AC020522.9] Homwmo sapiens chrowosome 11, clon... _ 40 0.071
gi| 24850147 | gh| AC0123410. 243 Homo sapiens chrowosoms 11, clo... _ 40 0.071
gi| 29124047 | gh| AC010427 .5 Homo sapiens chrowosomwe 5 clone ... _38 0.28
gi| 28827851 | gh| ACO267420. 6| Homo sapiens chrowosomwe 5 clone ... _38 0.28
gi| 21955075 | ghb| AC105935. 2 Homo sapiens chrowosomwse 3 clone ... 36 1.1

correct chromosome

r->gi|21622?69|ghlACDBDEBB.Bl [](EE%? gapilens chromosome 1l,\clone RP11-390EKS, complete sequence
Length = 190017

Score = 40.1 bits (20), Expect = 0.071 Goore = 38.2 bits (19), Expect = 0.Z5
Identities = 20/2Z0 (100%) Identities = 19/19 (100%)
Strand = Plus / Plus Strand = Plus / Minus
Cuery: 1 cagtggotgagtoagggags 20 Query: 21 ctttoccctoagoototte 39
FEETEEETErr ety _ FEEEEEEEr el
Shijct: 150797 cagtggotgagtcagogaga 150516 Shjct: 151177 crtttoccctoagoctotte 151159

wrong chromosome

r->gi|29124047|ghlACDlDQZT.El ElEEE;>Sapiens chromozome 5 one CTD-2198K15, complete Sequence
Length = 63883

Jocore = 38.2 bits (191, Expect = 0,28
Identities = 19/19 (100%)
Strand = Plus / Minus

Query: 16 ggagactttocococtocagos 34

NRRRRERRERRERRARER this match is a mix of the forward and reverse primer and can be ignored
Shijct: 8525 ggagactttoccctoagoo S507



